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Description 

Field of the Invention 

The invention pertains to a method of bonding to- 5 
gether components of a sputter target -backing plate as- 
sembly. 

Background of the Invention 

10 

Cathodic sputtering is widely used for the deposi- 
tion of thin layers of material onto desired substrates. 
Basically, this process requires a gas ion bombardment 
of the target having a face formed of a desired material 
that is to be deposited as a thin film or layer on a sub- is 
strate. Ion bombardment of the target not only causes 
atoms or molecules of the target material to be sput- 
tered, but imparts considerable thermal energy to the 
target. This heat is dissipated by use of a cooling fluid 
typically circulated beneath or around a backing plate 20 
that is positioned in heat exchange relation with the tar- 
get. 

The target forms a part of a cathode assembly 
which together with an anode is placed in an evacuated 
chamber that contains an inert gas, preferably argon. A 2s 
high voltage electrical field is applied across the cathode 
and anode. The inert gas is ionized by collision with the 
electrons ejected from the cathode. Positively charged 
gas ions are attracted to the cathode and, upon impinge- 
ment with the target surface, dislodge the target mate- 30 
rial. The dislodged target materials traverse the evacu- 
ated enclosure and deposit as a thin film on the desired 
substrate that is normally located proximate the anode. 

In addition to the use of an electrical field, increasing 
sputtering rates have been achieved by the concurrent & 
use of an arch-shaped magnetic field that is superim- 
posed over the electrical field and formed in a closed 
loop configuration over the surface of the target. These 
methods are known as magnetron sputtering methods. 
The arch-shaped magnetic field traps electrons in an an- 
nular region adjacent the target surface thereby increas- 
ing the number of electron-gas atom collisions in the ar- 
ea to produce an increase in the number of positively 
charged gas ions in the region that strike the target to 
dislodge the target material. Accordingly, the target ma- 
terial becomes eroded (i.e., consumed for subsequent 
deposition on the substrate) in a generally annular sec- 
tion of the target face, known as the target race-way. 

In conventional target cathode assemblies, the tar- 
get is attached to a nonmagnetic backing plate. The 
backing plate is normally water-cooled to carry away the 
heat generated by the ion bombardment of the target. 
Magnets are typically arranged beneath the backing 
plate in well-known dispositions in order to form the 
above-noted magnetic field in the form of a loop or tun- 
nel extending around the exposed face of the target. 

In order to achieve good thermal and electrical con- 
tact between the target and the backing plate, these 



inembers are commonly attached to each other by use 
of soldering, brazing, diffusion bending, clamoinc. 
epoxy cements, etc. 

To a certain extent, soft solders can accommodate 
stresses exerted on the target/backing plate assembly 
that occur upon cooling. These stresses can be consid- 
erable in light of the significant differences in thermal 
expansion coefficients that may exist between the target 
and backing plate metals. However, the relatively low 
joining temperatures associated with the "soft" solders 
reduce the temperature range over which the target can 
be operated during sputtering. 

In some cases, in order to overcome the problem 
of joining one or more non-wettable materials by solder- 
ing, precoating with a metal is used to enhance soldera- 
bility. These coatings may be applied by electroplating, 
sputtering or other convenient methods. 

Another method which is applicable and used to 
some extent in target joining is that of explosive bonding 
or welding. By this technique, bonds are produced that 
combine solid state bonding and a mechanical interlock- 
ing as a result of the surface irregularities produced in 
the form of "jetting." The bonds are strong and reliable. 
The disruption of the initial mating surfaces during the 
dynamic bonding pulse negates the need for extreme 
surface cleanliness or preparation. 

Diffusion bonding is an applicable method of bond- 
ing but has had only limited use in the bonding of sput- 
tering target components. The bond is produced by 
pressing the material surfaces into intimate contact 
while applying heat to induce metallurgical joining and 
diffusion to varying extent across the bond interface. 
Bonding aids, metal combinations which are more read- 
ily joined, are sometimes applied to one or both of the 
surfaces to be bonded Such coatings may be applied 
by electroplating, electroless plating, sputtering, vapor 
deposition or other usable technique for depositing an 
adherent metallic film. It is also possible to incorporate 
a metallic foil between bonding members which foil has 
the ability to be more easily bonded to either of the ma- 
terials to be joined. The surfaces to be joined are pre- 
pared by chemical or other means to remove oxides or 
their films which interfere with bonding. 

Solder bonds of materials with widely differing ther- 
mal expansion rates are susceptible to shear failure in- 
itiating at the extreme edges of the bond interface when 
the solder is too weak for the application. The result 
commonly experienced is debonding during service. 
The need for intermediate coatings applied to materials 
that are difficult to wet and solder presents two prob- 
lems, 1) adherence reliability of the applied coating and 
2) substantial added cost of applying the coating. The 
higher melting temperature solders used for high power 
applications are stronger but are less forgiving of the 
stresses developed in the material system. Targets of 
large size present greater stress problems as well as 
greater difficulty of producing sound bonds across the 
entire bond surface. As sputtering target sizes and pow- 
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er requirements increase, the soft solders become less 
applicable 'or joining of the material systems involved. 

Explosive bonding is a comparatively costly bond- 
ing method. Such bonding requires that the materials to 
be joined are provided in an oversize condition, allowing 
for predictable damage at the periphery of the target as- 
sembly, thereby adding material cost. Each size of com- 
ponent assembly and combination of materials requires 
development of the conditions for achieving acceptable 
products. Although the bonds offer good strength the 
bond interfaces are variable in physical character. This 
method is not applicable to a material system which has 
one component which is brittle or has limited ductility. 

Diffusion bonds require extreme care in preparation 
and in maintaining surface cleanliness prior to and dur- 
ing the bonding operation to ensure reliable bond qual- 
ities. The diffusion bond interfaces being planar are sub- 
ject to stressing in simple shear which commonly leads 
to peeling away at the ends of the bond area. The for- 
mation of brittle metallics at the bond interface, which 
increase in thickness with the associated long times of 
heat exposure, add to the potential of bond shear failure. 

The JP-A-2-8364 and the patent abstract of Japan 
volume 14 No. 134 (C-701) (4077) March 14, 1990 de- 
scribe a sputtering target and its preparation by forming 
an upper layer composed of dielectric material integrally 
with a lower layer having projections and also entering 
the dielectric material of the upper layer between re- 
spective projections of the lower layer. In this material 
the lower layer forms a sputttering target on the upper 
layer which forms a backing plate for cooling the target. 

Accordingly, it is an object of the invention to provide 
a convenient, inexpensive method for bonding target 
and backing plate materials that will be capable of with- 
standing thermal expansion and contraction stresses 
exerted thereon during and after sputtering. 

Summary of the Invention 

These and other objects are met by the target/back- 
ing plate bonding method of the invention that includes 
the pre-bonding step of providing machined grooves in 
the surface of one of the components to be solid state 
bonded. This feature causes disruption of the bond sur- 
face of the associated component during heated pres- 
sure application. The material having the greater 
strength or hardness will normally be provided with the 
grooves such that, during bonding, it will penetrate into 
the softer member with the softer metal substantially fill- 
ing the grooves. 

The interfacial deformation involved causes disrup- 
tion of any bond inhibiting film on the smooth surfaced 
member and smearing of the grooved surface. This re- 
sults in cleaning of the grooved surface and initiated 
welding together of the components by a galling action, 
such as in cold welding. 

The grooved or saw-tooth pattern of the bond inter- 
face adds significantly to the resistance of the bonded 



assembly to failure by shear. The greater the differential 
in thermal expansion coefficients between target and 
backing plate, the greater the shear stresses produced. 
The strength and resistance to shear failure offered by 
s the saw-tooth pattern allow for the use of higher opera- 
tional sputtering temperatures and extend the range of 
target sizes achievable without compromising structural 
reliability. 

The invention will be further described in the ap- 
io pended drawings and detailed description. 
In the drawings: 

Description of the Drawings 

'5 Fig. 1 is a cross-sectional view of a target and back- 
ing plate prior to assembly and bonding; 
Fig. 2 is a cross-sectional view of a bonded target 
and backing plate assembly manufactured in ac- 
cordance with* the invention; 

20 Fig. 3 is a cross-sectional view taken along the lines 
and arrows 3-3 of Fig. 2; 

Fig. 4 is a top plan view of another embodiment il- 
lustrating a circular, concave face target/backing 
plate assembly; and 
25 Fig. 5 is a sectional view taken along the lines and 
arrows 5-5 of Fig. 4. 

Detailed Description of the Preferred Embodiment 

30 Turning first to Fig. 1, there is shown target 2 and 
backing plate 10 prior to bonding. Target 2 includes up- 
per face surface 4 which, in accordance with sputtering 
technique, will be bombarded with excited inert gas ions 
during sputtering, dislodging material from surface 4 for 

35 ejection therefrom and onto a substrate located proxi- 
mate the anode (not shown). Together, target 2 and 
backing plate 1 0 are part of the cathode of the sputtering 
assembly. 

Bottom surface 6 of the target is provided with a plu- 
40 rality of saw-tooth shaped grooves 8 which may be ma- 
chined in the surface in accordance with well-known 
techniques. Bottom surface 6 is adapted for mating with 
top surface 1 2 of backing plate 1 0. Normally, the backing 
plate is composed of a high thermal conductivity metal, 
45 such as copper or aluminum. In most operations, a cool- 
ing medium (not shown) is circulated in heat exchange 
relation with bottom surface 14 of backing plate 10 to 
transfer heat from the target 2 that results from sputter- 
ing operation. 

50 As per Fig. 2, the grooved surface 6 of target 2 is 
superposed on top of mating top surface of backing 
plate 12. Then, under controlled atmosphere conditions, 
the so assembled target/backing plate structure is heat- 
ed and pressed until the material from backing plate 10 

55 substantially fills the grooves which define the saw-tooth 
pattern to effect bonding of the target and backing plate. 

As to the controlled atmosphere, this is most pref- 
erably a vacuum but the bonding operation could also 
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be conducted under an inert cas atmosphere or under 
reducing conditions such as mder a nitrogen blanket. 
The important factor is that oxygen must be excluded 
from the bonding operation. Otherwise, component met- 
al oxide films could form that would adversely affect 
bond st:ength and performance. 

The target/backing plate assembly is to be heated 
either prior to or concurrently with the pressing step. In 
accordance with solid state bonding methods, these 
temperatures will be chosen so as to be just below the 
melting point of the lower melting component of the tar- 
get-backing plate combination. 

Preferably, the target/backing plate assembly is 
placed in a protective envelope, such as supplied by a 
stationary hard shell furnace or by encapsulating the as- 
sembly in a thin metal container. When the container ap- 
proach is used, it can be evacuated through a tube or 
the like that is provided in the container. When a furnace 
is used, the atmosphere is controlled as stated supra. , 
so that, preferably, a vacuum exists therein. 

Pressure applied during the bonding operation may 
vary over a wide range. The pressure and time required 
for pressing are controlled so that a strong bond can be 
formed. Of primary importance is the fact that the 
grooved component should penetrate into the softer, 
n on -grooved component so that the saw-toothed 
shaped grooves are substantially filled with this softer 
metal component. Pressure may vary from 13.5-103.5 
MPa (2,000-15,000 psi) depending on process condi- 
tions. 

In accordance with the presently preferred method, 
a titanium target is diffusion bonded to an aluminum 
backing plate. A plurality of concentric grooves having a 
depth of 1.58 mm (1/16") are machined in the bottom 
surface 6 of the titanium target. The target/backing plate 
assembly is positioned as shown in Fig. 2 and placed in 
a steel container that is then evacuated to vacuum con- 
dition. The assembly is heated to about 550-625°C (i.e., 
just below the metting point of the backing plate). The 
assembly is pressed at about 69 MPa (10,000 psi) until 
the saw-tooth grooves in the titanium target are filled with 
aluminum. As another way of assessing the pressing 
step, the aluminum in the steel can is compressed ap- 
proximately 3.18 mm (1/8'), about twice the height di- 
mension of the grooves. 

In addition to the preferred bonding method, the as- 
sembly could also be placed in a HIP (hot isostatic 
pressing) can, and HIPed at a temperature of about 
600°C or less under HIPing pressures of about 103.5 
MPa (15,000 psi). This is not preferred however due to 
its expensive nature. 

Another alternative approach is to place a preheat- 
ed target/backing plate assembly in a vacuum chamber 
and then press the assembly in an open platen type 
press or the like until adequate coalescence of the in- 
terfaces in accordance with the parameters mentioned 
above occurs. 

Turning now to Fig. 3, there is shown underneath 



side 6 of target 2. A plurality of concentre grooves 8 are 
Drov'ded wh : ch : as per the above, are machined into the 
surface prior to bonding. Although concentric grooves 
are shown and are preferred, other closed-looped con- 

5 figurations including triangles, squares, rectangles, and 
ovals may also be used. The point is that the grooves 
or loops should be closed so that any oxygen trapped 
in the metal surface will be impeded from migrating out 
of the surface during the sputtering operation. Such mi- 

10 gration would contaminate the sputtering chamber and 
could lead to the formation of impurities on the sputter- 
coated substrate. 

In addition to use in conjunction with titanium target/ 
aluminum backing plate assemblies, the invention is ap- 

15 plicable to a host of other target/backing plate compo- 
sitions. For example, a molybdenum target/copper 
backing plate assembly can be solid state bonded in ac- 
cordance with the invention. In this case, the bottom side 
of the molybdenum target is grooved and the assembly 

20 would be heated to just below the melting point of the 
copper or copper alloy. In all of the possible target/back- 
ing plate combinations, the harder component is provid- 
ed with the grooved, interfacial surface, and the heat 
applied, as per solid state bonding techniques, is con- 

25 trolled to temperatures below the melting point of the 
lower melting component. 

Other target/backing plate assemblies that can be 
effectively bonded in accordance with the invention in- 
clude precious metal targets in combination with copper 

30 backing plates. The precious metals include Ru, Rh, Pd, 
Ag, Os, Ir, Pt and gold. 

Although the preferred embodiment depicted in 
Figs. 1-3 illustrates a circular, planar surface target 2, 
Figs. 4 and 5 illustrate that the inventive techniques can 

35 also be used to provide a concave face 16 target over 
a corresponding backing structure. Again, a saw- 
toothed shaped grooved pattern is provided in the bot- 
tom side 6 of the target that is solid state bonded to sur- 
face 1 2 of the associated backing plate. 

40 The invention provides improvement over the use 
of soft solder bonds in that it can be used over a wider 
range of sputtering power levels and target operating 
temperatures without fear of bond melt failures. Addi- 
tionally, large targets can be bonded with less concern 

45 for shear failures along the bonded interface. 

The bonds produced by this invention are less cost- 
ly to develop or produce than by explosive bonding. In 
the case of HIP bonding, a number of target assemblies 
can be pressed simultaneously. In press bonding, sev- 

50 eral assemblies can be furnace heated at one time and 
each pressed in fairly rapid succession. The mechanical 
features of the bond interface are more regular and pre- 
dictable than the "jetting" -type interface features pro- 
duced in an explosive operation. The bonding operation 

55 by this invention reduces the amount of initial oversize 
condition and amount of post bonding stock removal in 
the machining operations. 

Conventional diffusion bonding necessitates high 



4 



EP 0 630 423 B1 



S 



quality surface clearing and surface maintenance *C3- 
f ors and through the bonding operation. The compo- 
nents associated with this invention are less sensitive 
to surface films or contamination because cf the signif- 
icant degree of mechanical surface disruption occurring 
during pressure contacting of the components. This type 
of surface disruption reduces the time and temperature 
of pressing and, depending on the specific materials in- 
volved, yields a solid state bond with little if any interdif- 
fusion of the components. 

An important feature of this invention is the use of 
a closed, grooved or notedly irregular surface of one 
component which enhances bonding as a result of the 
disruption of the mating smooth-faced component. In 
addition, the resulting bond interface feature provides 
an enhancement of the resistance of the bonded assem- 
bly to shear caused by a difference in thermal expansion 
characteristics and the change in temperature from 
bonding level to ambient. 

While the method described herein and the target/ 
backing plate assemblies produced in accordance with 
the method have been described with certain specific 
forms and certain modifications thereof, it will be appre- 
ciated that a wide variety of other modifications can be 
made without departing from the scope of this invention 
as defined in the appended claims. It is also to be kept 
in mind that reference to a metal or metal component 
herein also includes reference to alloyed forms of the 
stated metal. 



Claims 

1. In a method of preparing a bonded sputter target/ 
backing plate assembly comprising a target com- 
posed of a first metal or alloy to be sputtered and 
an underlying backing plate member composed of 
a second metal or alloy an improved method for 
joining said target and backing plate along mating 
surfaces thereof, comprising: 

forming a plurality of grooves in one of said mat- 
ing surfaces, 

positioning said target and backing plate adja- 
cent each other to form an assembly having an 
interface defined by said mating surfaces; 
subjecting said assembly to a controlled atmos- 
phere selected from the group consisting of a 
vacuum, inert, or reducing conditions; 
heating said assembly; and 
pressing said assembly so that said grooves 
are substantially filled with metal or alloy from 
the other of said mating surfaces. 

2. Method as recited in claim 1 wherein said grooves 
comprise a plurality of closed loop configurations. 

3. Method as recited in claim 2 wherein said grooves 



comprise a plurality of concentric circular grooves. 

4. Method as recited in claim 1 wherein said controlled 
atmosphere is a vacuum. 

5 

5. Method as recited in claim 1 wherein said target 
comprises titanium or titanium alloy and said back- 
ing plate comprises aluminum or aluminum alloy. 

10 6. Method as recited in claim 5 wherein said heating 
comprises heating said assembly to a temperature 
less than the melting point of said aluminum or alu- 
minum alloy. 

1$ 7. Method as recited in claim 6 wherein said heating 
comprises heating said assembly to about 
550-625°C. 

8. Method as recited in claim 7 wherein said pressing 
20 comprises pressing said assembly at a pressure of 

about 13.5-103.5 MPa (2,000-15,000 psi). 

9. Method as recited in claim 1 wherein said target 
comprises molybdenum or molybdenum alloy and 

25 said backing plate comprises copper or copper al- 
loy. 

10. Method as recited in claim 9 wherein said heating 
comprises heating said assembly to a temperature 

30 less than the melting point of said copper or copper 
alloy. 

11. Method as recited in claim 1 wherein said target 
comprises a precious metal or precious metal alloy, 

3S said precious metal being chosen from the group 
consisting of Ru, Rh, Pd, Ag : Os, Ir, Pt and Au. 

12. Method as recited in claim 11 wherein said backing 
plate comprises copper or copper alloy. 

40 

Patentanspruche 

1. Verfahren zur Herstellung einer verbundenen Sput- 
45 ter-Target-Tragerplatteneinheit mit einem Target, 
das aus einem ersten zu besputternden Metall oder 
einer ersten zu besputternden Legierung besteht, 
und einem darunterliegenden Tragerplattenteil, das 
aus einem zweiten Metall oder einer zweiten Legie- 
so rung besteht, wobei ein verbessertes Verfahren 
zum Verbinden von dem Target und der Tragerplat- 
te entlang ihrer Beruhrungsflachen umfaftt: 

daG man in einer der Beruhrungsflachen eine 
ss Vielzahl von Furchen ausbildet, 

das Target und die Tragerplatte so in Nachbar- 
schaft zueinander position iert, daO sie eine 
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Einheit mi? einer Grenzfiache bilden ; welche 
durch die BerOhrungsfiache definiert wird, 

die Einheit einer kontrollierten Atmosphare 
aussetzt, ausgewahll aus der Gruppe, beste- 
hend aus Vakuum, inerten oder reduzierenden 
Bedingungen, 

die Einheit erhitzt und 

die Einheit so unter Druck setzt, daB die Fur- 
chen im wesentlichen mit Metall oder Legie- 
rung von der anderen der genannten Benih- 
rungsflachen gefuitt werden. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Furchen eine Vielzahl geschlossener 
Schleifenanordnungen umfassen. 

3. Verfahren nach Anspruch 2, dadurch gekennzeich- 
net, daB die Furchen eine Vielzahl konzentrischer, 
kreisfdrmiger Furchen umfassen. 

4. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB die kontrollierte Atmosphare ein vakuum 

ist. 

5. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB das Target Titan oder Titan tegierung und 
die Tragerplatte Aluminium oder Aluminiumlegie- 
rung enthalt. 

6. Verfahren nach Anspruch 5, dadurch gekennzeich- 
net, daB das Erhitzen ein Erhitzen der Einheit auf 
eine Temperatur, die niedriger ist als der Schmelz- 
punkt des Aluminiums Oder der Aluminiumlegie- 
rung, umfaBt. 

7. Verfahren nach Anspruch 6, dadurch gekennzeich- 
net, daB das Erhitzen ein Erhitzen der Einheit auf 
etwa 550 bis 625° C umfaBt. 

8. Verfahren nach Anspruch 7, dadurch gekennzeich- 
net, daB das Unterdrucksetzen ein Pressen der Ein- 
heit bei einem Druck von etwa 13,5 bis 103,5 MPa 
(2.000 - 15.000 psi) umfaBt. 

9. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB das Target Molybden oder Molybdenlegie- 
rung und die Tragerplatte Kupfer oder Kupferlegie- 
rung enthalt. 

10. Verfahren nach Anspruch 9, dadurch gekennzeich- 
net, daB das Erhitzen ein Erhitzen der Einheit auf 
eine Temperatur, die niedriger ist als der Schmelz- 
punkt des Kupfers oder der Kupferlegierung, um- 
faBt. 



11. Verfahren nach Anspruch 1. dadurch gekennzeich- 
net, daB das Target Edelmetall oder Edelme^a'le- 
gierung enthalt, wobei das Edelmetatl ausgewahit 
ist aus der Gruppe, bestehend aus Ru, Fth ; Pd, Ag. 

5 Os, Ir, Pt und Au. 

12. Verfahren nach Anspruch 11, dadurch gekenn- 
zeichnet, daB die Tragerplatte Kupfer oder Kupfer- 
legierung enthalt 

10 

Re vend icat ions 

1. Dans un procede de preparation d'un assemblage 
75 lie par projection/pulverisation d'une cible et d'une 
plaque support comprenant une cible constitute 
d'un premier metal ou alliage qui sera pulverise et 
d'un organe formant plaque support sous-jacent 
constitu6 d'un second metal ou alliage, un procede 
perfectionne" pour reunir ladite cible et ladite plaque 
support le long de teurs surfaces de mariage, com- 
prenant les 6tapes consistant a : 

former une plurality de gorges dans Tune des- 
dites surfaces de mariage, 
positionner ladite cible et la plaque support ad- 
jacentes I'une a I'autre de facon a former un as- 
semblage presentant une interface definie par 
lesdites surfaces de mariage, 
soumettre ledit assemblage a une atmosphere 
controlee choisie parmi le groupe comprenant 
le vide, un gaz inerte, ou des conditions reduc- 
trices; 

chauffer ledit assemblage; et 
presser ledit assemblage de facon que lesdites 
gorges soient sensiblement remplies avec le 
metal ou I'alliage provenant de I'autre desdites 
surfaces de mariage. 

Procede tel qu'indique a la revendication 1 dans le- 
quel lesdites gorges comprennent une plurality de 
configurations en boucles ferm6es. 

Proced6 tel qu'indiqu6 dans la revendication 2 dans 
lequel lesdites gorges comprennent une pluralite de 
gorges circulaires concentriques. 

Procede tel qu'indique dans la revendication 1 dans 
lequel ladite atmosphere controlee est le vide. 

Procede tel qu'indique dans la revendication 1 dans 
lequel ladite cible comprend le titane ou un alliage 
du titane et ladite plaque support comprend I'alumi- 
nium ou un alliage de Paluminium. 

Procede tel qu'indique dans la revendication 5 dans 
lequel ledit chauffage comprend le chauffage dudit 
assemblage a une temperature inferieure au point 
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de fusion dudit aluminium ou alliage d'atuminium. 

7. Procede tel qu'indique dans la revendication 6 dans 
lequel ledit chauffage comprend le chauffage dudit 
assemblage jusqu'a environ 550-625°C. 5 

8. Procede tel qu'indique dans la revendication 7 dans 
lequel ledit pressage comprend le pressage dudit 
assemblage sous une pression d'environ 
13,5-103,5 MPa (2 000-15 000 psi). 10 

9. Procede tel qu'indique dans la revendication 1 dans 
lequel ladite cible comprend le molybdene ou un al- 
liage de molybdene et ladite plaque support com- 
prend le cuivre ou un alliage de cuivre. is 

10. Procede tel qu'indique dans la revendication 9 dans 
lequel ledit chauffage comprend le chauffage dudit 
assemblage a une temperature inferieure au point 

de fusion dudit cuivre ou alliage de cuivre. 20 

11. Procede tel qu'indique dans la revendicat ion 1 dans 
lequel ladite cible comprend un metal precieux ou 
un alliage d'un metal precieux, ledit metal precieux 
etant choisi parmi le groupe comprenant Ru, Rh, 25 
Pd, Ag, Os, Ir, Pt et Au. 

12. Procede tel qu'indique dans la revendication 11 
dans lequel ladite plaque support comprend le cui- 
vre ou un alliage de cuivre. 30 



35 



40 



45 



so 



7 



FIG- 1 



■ 2 



^^JAAAAAAAAAAAAAllVll^^ 

7 





8 



F/G-5 




10 12 



9 



